INTRODUCTION {#sec1-1}
============

Conventional rehabilitation of partial or complete teeth loss has limitations for many people, and such devices can cause eating difficulties, psychological problems and problems related to esthetics, retention and stability of prosthesis. Because of these problems, patients often suffer decreased self-confidence and develop psychological problems. The prosthetic treatments that have been used are removable partial dentures, fixed partial dentures, or composite retained onlay partial dentures. In addition to the risk of complications, most of these treatments include the sacrifice of healthy tooth substance of the adjacent teeth. In order to overcome the problems associated with conventional prosthesis, implants came into existence. Furthermore, the patients wish that their lost teeth should be replaced as earlier as possible in order to continue their normal life without any psychological trauma of being edentulous and to reduce the appointments. The present study was therefore undertaken to evaluate the implant placement immediately and delayed into the extraction site.

Review of literature {#sec2-1}
--------------------

### Classification of implants according to timing of placement {#sec3-1}

In the classification of Wilson and Weber,\[[@ref1]\] the terms immediate, recent, delayed, and mature are used to describe the timing of implant placement in relation to soft tissue healing and predictability of guided bone regeneration procedures. Gomez-Roman and coworkers\[[@ref2]\] defined immediate implants as occurring between 0 and 7 days after tooth extraction. Zitmann *et al*.\[[@ref3]\] considered implant placement as delayed when it occurred between 6 weeks and 6 months after extraction. Mayfield,\[[@ref4]\] in his recent classification, used the terms immediate, delayed, and late to describe time intervals of 0 week, 6--10 weeks, and 6 months or more after extraction, respectively. The interval between 10 weeks and 6 months was not addressed. Hammerle and Lang\[[@ref5]\] in a report stated placement of delayed implant between 8 and 14 weeks. Schropp and associates\[[@ref6]\] defined immediate implantation as implants placed between 3 and 15 days (mean 10 days) following tooth extraction.

### Immediate dental implant {#sec3-2}

Yukna\[[@ref7]\] suggested from his study that hydroxyapatite (HA)-coated dental implants can be successfully placed in fresh extraction sockets utilizing otherwise standard implant placement techniques and that they appear to clinically perform equally well in fresh extraction sockets and healed sites. Devorah Schwartz-Arad\[[@ref8]\] drew some conclusions after reviewing the relevant literature on immediate dental implants, which are:

i)Implants placed into fresh extraction sockets have a high rate of survival ranging between 93.9 and 100%.ii)Implants must be placed 3--5 mm beyond the apex in order to gain a maximal degree of stability.iii)Implants should be placed as close as possible to alveolar crest level (0--3 mm).iv)There is no consensus regarding the need for gap filling and the best grafting material.v)The use of membrane does not imply better results; on the contrary, membrane exposure may carry complications in its wake.vi)The absolute need for primary closure remains to be established.

Parel and Schow\[[@ref9]\] concluded from their study that within limited parameters, the one-piece implant design can be used effectively as a basis for restoring single tooth defects. Schwartz-Arard *et al*.\[[@ref10]\] evaluated the survival rates of implants placed immediately after extraction of molar teeth to support a fixed ceramometal prosthesis, and concluded that immediate implantation in the molar region is an alternative, predictable surgical treatment. Immediate implantation in the posterior mandible has a better prognosis than in the posterior maxilla.

### Procedure {#sec3-3}

Kees Heydenrijk *et al*.\[[@ref11]\] concluded that both the crestal incision and the labial flap approach are reliable procedures for insertion of IMZ implants in a single-stage procedure. However, because of the smaller risk of soft tissue overgrowth, there is a preference for the labial flap approach. Vergara and Caffesse reported a protocol in which single molar tooth is replaced immediately with implant, minimizing the need for other surgical procedures.\[[@ref12]\] Ugo Covani *et al*. concluded from their study that successful osseointegration and complete bone healing were observed for all the patients in whom implants were placed immediately after tooth extraction without incision. The soft tissue healing and morphology were satisfactory, and additional mucogingival surgery was not required before definitive prosthetic rehabilitation.\[[@ref13]\]

### Comparison {#sec3-4}

Buser *et al*., in their review article, described the scientific documentation of one-stage, non-submerged dental implants. They demonstrated that non-submerged titanium implants achieve osseointegration as predictable as that of submerged titanium implants. All studies showed success rates well above 90%. The non-submerged approach is a true alternative to the original healing modality with submerged titanium implants. The non-submerged approach offers several clinical advantages:\[[@ref14]\]

i)The avoidance of second surgical procedure and less chair time per patient, resulting in less overall treatment cost.ii)The lack of microgap at the bone crest level, leading to less crestal bone during healing and resulting in a more favorable crown-to-implant length ratio.iii)A simplified prosthetic procedure, presenting an ideal basis for cemented implant restoration.

Chen concluded from his study that short-term survival rates of immediate and delayed implants appear to be similar. Furthermore, survival rates for immediate and delayed implants appear comparable to those of implants placed conventionally in healed alveolar ridges.\[[@ref15]\]

As an alternative to immediate implant placement, delayed placement has several advantages. These include restoration of infection at the site and an increase in the area and volume of soft tissue for flap adaptation. However, these advantages are diminished by concomitant ridge resorption in the buccolingual direction. Thus, 4--8 weeks appears to be the optimal period to defer implant placement to allow adequate soft tissue healing to take place without under loss of bone volume.

Peri-implant defects associated with immediate and delayed implants have a high potential for bone regeneration. At sites with horizontal defects of 2 mm or less, spontaneous bone regeneration and osseointegration may be expected when implants with a rough surface are used. At sites with horizontal defects greater than 2 mm, or when one or more walls of the socket are missing, concomitant augmentation procedures with combination of barrier membranes and bone grafts are required.

Implants placed immediately after tooth extraction offer several advantages, but many authors have reported problems in filling the residual gap between the implant and the socket walls. Barrier and grafting techniques have been tested and found to yield varying results, so it has been suggested that the timing of implant placement may be important for success. Covani *et al*. analyzed bone healing and coronal bone remodeling around 35 implants, 20 placed immediately after tooth removal and 15 placed 6--8 weeks after extraction. All the implants were submerged and placed within the alveoli confines, leaving circumferential defects because the implants did not contact the bone at their coronal aspects; stabilization was achieved in the bone apically.\[[@ref16]\]

### Clinical and radiographic evaluation {#sec3-5}

Lindebroom *et al*. concluded from their study that immediate implant placement in chronic periapical lesions may be indicated.\[[@ref17]\]

Cecchinato *et al*. concluded from their study that peri-implant bone-level change during function seemed to be unrelated to whether initial soft and hard tissue healing following implant installation had occurred under submerged or non-submerged conditions.\[[@ref18]\]

### Management of peri-implantitis {#sec3-6}

Schous *et al*. suggest numerous implant surface decontamination methods as part of the surgical treatment of peri-implantitis. Decontamination of affected implants with titanium plasma-sprayed or sandblasted, acid-etched surfaces may most easily and effectively be achieved by applying gauze soaked alternately in chlorhexidine and saline.\[[@ref19]\]

M[ATERIALS]{.smallcaps} [AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
===============================================================

The present study was conducted in the Department of Oral and Maxillofacial Surgery, U. P. King George\'s University of Dental Sciences, Lucknow. The study comprised eight patients (six males and two females), in whom at 12 sites the implants were placed and the age of the patients ranged from 14 to 58 years. The inclusion criteria for implantation were tooth/teeth with one or two degree mobility, root stumps, tooth with failure root canal treatment and extraction sockets.

The vertical bone dimension was determined by palpation and radiograph (intraoral periapical, orthopantomograph and dentascan in some patients) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. Gingival condition and bone condition were examined clinically and radiographically. Exclusion criteria were patients with uncontrolled diabetes, radiation therapy in orofacial region, smoking, alcohol abuse, acute illness, pregnancy, and sockets after traumatic extraction, old patients, patients having unrealistic expectations and psychological problems.

![Preoperative IOPA radiograph](NJMS-2-54-g001){#F1}

![Preoperative orthopantomograph](NJMS-2-54-g002){#F2}

HI-TEC TRX-OP {#sec2-2}
-------------

(Life Care Company, Mumbai, India) with abutment, non-submerged, tapered at apical 5 mm, sandblasted and acid etched surfaced implants were used. These are one-stage single implants made of commercially pure titanium. The length of implant was 10 and 13 mm and diameter was 3.70 and 4.50 mm.

Surgical procedure {#sec2-3}
------------------

The surgical procedure was performed under local anesthesia and under premedication. The patients were divided into two groups:

In Group A (five samples), the implant was placed immediately after non-traumatic extraction of tooth/root \[Figures [3](#F3){ref-type="fig"}--[10](#F10){ref-type="fig"}\].

![Preoperative intraoral view](NJMS-2-54-g003){#F3}

![Intraoral view after extraction of root](NJMS-2-54-g004){#F4}

![Root after extraction](NJMS-2-54-g005){#F5}

![Implant with carrier](NJMS-2-54-g006){#F6}

![Implant within the extraction socket](NJMS-2-54-g007){#F7}

![Implant with fixture insertion tool](NJMS-2-54-g008){#F8}

![Immediate implant in its final position](NJMS-2-54-g009){#F9}

![Postoperative radiograph after 4 weeks](NJMS-2-54-g010){#F10}

In Group B (seven samples) the implants were placed 2-4 weeks after the extraction of tooth/root \[Figures [11](#F11){ref-type="fig"}--[16](#F17){ref-type="fig"}\].

![Intraoral view of the implant](NJMS-2-54-g011){#F11}

![Delayed implant in socket](NJMS-2-54-g012){#F12}

![Delayed implant in socket](NJMS-2-54-g013){#F13}

![Postoperative radiograph after 12 weeks](NJMS-2-54-g014){#F14}

![Implant with prosthesis](NJMS-2-54-g015){#F15}

![Dentascan of immediate implant](NJMS-2-54-g016){#F16}

![Dentascan of delayed implant](NJMS-2-54-g017){#F17}

In Group A, access was gained through extraction socket, and in Group B, access was gained by crestal incision followed by flap elevation. After implant placement, the mucosa was adapted to the abutment and sutured with 3-0 black silk suture.

Patients were then advised to follow standard postoperative instructions and asked to do thorough rinsing with antiseptic mouth washes, i.e. chlorhexidine gluconate (0.12%). They was called for the postoperative checkup after 24 h. The sutures were removed 7 days after the surgery. The patients were then followed up postoperatively at 1^st^ day, 1^st^ week, 4^th^ week and up to 12^th^ week, and from thereon any other required investigation was done whenever needed.

Postoperative assessment of the patients was done for the following parameters:

 {#sec2-4}

### Postoperative clinical evaluation {#sec3-7}

Pain \[visual analogue scale (VAS)\], swelling, stability (by Glickman method), gingival status, probing depth (by William\'s periodontal probe), patient\'s compliance/satisfaction, complications (if any).

### Radiological assessment {#sec3-8}

Intraoral periapical radiograph (IOPA) at regular intervals to assess bone implant relation; dentascan preoperatively and at the completion of the study to assess the availability and status of bone; assessment of alveolar bone (in mm).

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The present study was done to evaluate the placement of implant into freshly extracted tooth socket (Group A) and in the post-extraction tooth socket after 2--4 weeks (Group B). Twelve implants were placed, five in Group A and seven in Group B. In Group A, the five implants were placed in maxilla; in Group B, six implants were placed in maxilla and one implant was placed in mandible. Observations were made postoperatively on 1^st^ day, 1^st^ week, 4^th^ week, and 12^th^ week for pain, swelling, stability, gingival status, mean probing depth, peri-implant radiolucency and marginal bone loss.

Pain {#sec2-5}
----

Statistically, pain reduction was significantly higher in Group B than in Group A at 1^st^ week and there was no significant difference in pain at 4^th^ week and 12^th^ week.

Swelling {#sec2-6}
--------

Swelling was absent in 100% of Group A patients, while in Group B, there was presence of swelling in 2 (28.6%) patients on 1^st^ day. Statistically, the incidence of swelling was higher in Group B.

Implant stability {#sec2-7}
-----------------

There was no difference in implant stability in both the groups at 1^st^ day and 1^st^ week. But there was less stability in Group B patients (71% at 4^th^ week and 71% at 12^th^ week) than the patients in Group A at the same time period.

Gingival status {#sec2-8}
---------------

Statistically, there was no significant difference in gingival status in Groups A and B at 1^st^ week, 4^th^ week and 12^th^ week.

Mean probing depth {#sec2-9}
------------------

Statistically, there was no significant difference in mean probing depth of Group A and Group B patients.

Peri-implant radiolucency in groups {#sec2-10}
-----------------------------------

There was higher incidence of peri-implant radiolucency in Group B than in Group-A at different time intervals.

Marginal bone loss {#sec2-11}
------------------

Statistically, bone loss was higher in Group B patients than in Group A patients at 4^th^ week and 12^th^ week, which was not significant.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Pain {#sec2-12}
----

The mean pain scores in Group A at 1^st^ day, 1^st^ week, 4^th^ week and 12^th^ week were 6.40, 3.20, 0.8 and 0, respectively, showing significant reduction with time. The mean pain scores in Group B at 1^st^ day, 1^st^ week, 4^th^ week and 12^th^ week were 6.142, 1.4289, 0 and 0, respectively, also showing significant reduction with time. Pain on the 1^st^ day was higher than during any other time period because of drilling of bone and the pressure effect of implant insertion. On comparing these two groups, the mean pain was significantly higher in Group B than in Group A at 1^st^ week. At 4^th^ week and 12^th^ week, there was no significant difference in pain reduction. Various studies have shown that pain after implantation subsides as the healing occurs with the passage of time; similar results were also found in this study and the pain completely subsided with time.

Swelling {#sec2-13}
--------

In the present study, there was no swelling in Group A at different time intervals. In Group B, there was swelling in 2 (28.6%) patients on the 1^st^ day and later on there was no swelling at any time interval. On comparing Group A and Group B patients, swelling was slightly higher in Group B patients. The results of this study corroborated with the results reported by Babbush *et al*.

Implant stability {#sec2-14}
-----------------

This study shows no mobility occurred in Group A patients at any time interval, and in Group B, mobility was present in 29% patients at 4^th^ week and 12^th^ week. According to the findings of Becker *et al*., implants placed at the time of extraction and inserted into native bone and not directly into the extraction socket have a higher degree of initial stability as evidenced by resonance frequency analysis (RFA).\[[@ref20]\] While as found by Smith, that individual unattached implant should be immobile when tested clinically.\[[@ref21]\]

Gingival status {#sec2-15}
---------------

In the present study there, was mild inflammation in both the groups on the 1^st^ day because of surgical trauma. Later on, there was no swelling at any time interval. The gingival status remained normal at 1^st^ week, 4^th^ week and 12^th^ week. Same observation was also reported by Covani that the soft tissue healing and morphology were satisfactory.\[[@ref13]\]

Mean probing depth {#sec2-16}
------------------

The mean probing depth was evaluated using Williams\'s periodontal probe at 4^th^ week and 12^th^ week. In Group A, the mean probing depth at 4^th^ week was 2.88 mm, and at 12^th^ week, it was 2.54 mm, which shows reduction in mean probing depth with time. In Group B, the mean probing depth at 4^th^ week was 2.5571 mm, and at 12^th^ week, it was 2.4429 mm, which also shows reduction in mean probing depth with time. On comparing both the groups, there was no significant difference in mean probing depth. According to the findings of Ricci, the mean probing depth was \>5 mm in 4.5% of cases and the survival rate of implants was 100%.\[[@ref22]\]

Peri-implant radiolucency {#sec2-17}
-------------------------

In the present study, there was no evidence of peri-implant radiolucency in Group A patients at any time interval, while in Group B patients, there was evidence of peri-implant radiolucency in 29% of patients at 1^st^ week and in 57% of patients at 4^th^ and 12^th^ weeks, which is contradicted by the findings of Smith who proposed that there should be no peri-implant radiolucency on undistorted radiograph for the success of an implant.\[[@ref21]\]

Marginal bone loss {#sec2-18}
------------------

The present study shows no bone loss in Group A patients at any time interval, while the mean bone loss in group B patients at 4^th^ week was 0.50 mm, and at 12^th^ week, it was 1.2857 mm, while as reported by Smith, Albrektsson the vertical bone loss less than 0.2 mm annually after 1 year of service.\[[@ref21]\]

In the present study, bone loss was higher in Group B than in Group A at 4^th^ and 12^th^ weeks.

According to Ogiso *et al*., the delay method of implantation shows earlier and wide bone formation and less surrounding fibrous encapsulation. Their results indicate that the delay technique can be an efficient method for establishing good bone binding,\[[@ref23]\] while Schropp reported that new bone formation occurs in infrabony defects associated with immediately placed implants in extraction sockets.\[[@ref6]\] Chen observed that comparison between immediate and delayed implantation sites showed a trend toward higher percentage of defect height and defect area at delayed sites (ranges between studies for defect height, 86% and 97%; for defect area, 86% and 97%) compared with immediate sites (defect height 77--95%; defect area 77--95%).\[[@ref15]\] Weber estimated bone loss of about 0.6 mm around mandibular implants and 1.1 mm around maxillary implants in the 1^st^ year after implant placement.

Dentascan was also done in few cases for preoperative planning and postoperative assessment. It has been observed that dentascan provides an outstanding view of jaws with or without implant but due to cost factor it was not carried out in all patients. However, it has a better edge enhancement for the assessment of marginal bone loss and peri-implant radiolucency.

Implant loading was done after 3 months in all the cases except two cases in the delayed group and it was observed that there was no change in stability, peri-implant radiolucency and marginal bone loss of the implant. On the day of loading, there was slight discomfort in the gingival tissue which subsided after 3 days.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

Based on the observations made, statistically analyzed and duly discussed, the following conclusions were drawn from the present study.

Stability {#sec2-19}
---------

In Group A (immediate implantation) patients, the stability was present in 100% cases, while it was present in 71% cases of Group B (delayed implantation).

Gingival status {#sec2-20}
---------------

Both the groups were having mild inflammation on the 1^st^ day; later on, there was no inflammation at any time interval in both the groups.

Mean probing depth {#sec2-21}
------------------

On comparing both the groups, there was no significant difference in mean probing depth.

Peri-implant radiolucency {#sec2-22}
-------------------------

In Group B patients, there was evidence of peri-implant radiolucency, while Group A patients did not shows any peri-implant radiolucency.

Marginal bone loss {#sec2-23}
------------------

There was no bone loss in Group A patients at any time interval, while it was present in Group B patients.

Overall conclusion that can be drawn from this study is that both the groups showed more or less similar results, but Group A was slightly better than Group B. Due to small sample size and short duration of the study, long-term survival rate cannot be determined, for which a long-term study and bigger sample size are warranted.

**Source of Support:** Nil.

**Conflict of Interest:** None declared.
